The present study of sudanophilia of leucocytes and its relation to oxidase and peroxidase activity was provoked by Gomori's (1951) statement, "Although there can be no doubt that the formation of indophenol blue in the course of this 'oxidase' reaction is due not to enzymatic activity but to the presence of fatty acid peroxides (1925, 1936') 1941) has stated that these are actions of the same enzyme.
Methods

After
various preliminary experiments on human blood films two fixation procedures were adopted.
The first gives maximal activity of the benzidine peroxidase, and consists in the fixation of air dried human blood films by immersion in 75% ethyl alcohol for 10 minutes.
Films are then blown dry, and stored in the dark. Ordinarily they were used within 24 hours, but strong peroxidase reactions were obtained as much as three weeks after preparation.
The second was used because it has been traditional, because it tends to protect red corpuscles from solution in aqueous or acid media, because it was thought to aid in preventing solution of lipoids in alcohol, and later, because it was found to aid in preventing solution of peroxidase in water.
The procedure was to expose air dried films, film end up, in a coplin jar containing 1 cc. 40% formaldehyde, for 30 minutes to the action of the formaldehyde gas in the covered vessel. On the other hand destruction of peroxidase and of indophenol oxidase seems to be effected by much the same reagents in quite similar times and concentrations.
The indophenol oxidase seems somewhat more resistant on the whole, as well as diffusing more from the granules. Intensity of staining of the ordinary lipoids was about equal or slightly more intense with oil red 0 than with the ethylated dye. In the blood films, good to strong positive staining reactions in the polymorphonuclear leucocytes were evident with oil red 0 in even 15 minutes at 60#{176}C., after 2,6 and 16 hours at 37#{176} and after 6 and 16 hours at 25#{176}C. With the ethylated dye, negative or substantially negative reactions were obtained at 25#{176} and 37#{176}C. at intervals up to and including 6 hours and at 60#{176}C. up to 4 hours. Good, but not complete stains, were obtained at 16 hours at 25#{176}C.
Acetylation procedure:
Since the ethylation did not result in complete abolition of staining, it seemed indicated to try the effects of acetylation.
Samples of Sudan IV (CZ-7)
and of oil red 0 (NAC 12670) were dissolved in pyridine (1 gm.: 60 cc. and 5 gm.: 120 cc. respectively); acetic anhydride to 40% of the final volume was added (40 cc. and 80 cc. respectively); the mix, after standing overnight, was poured into a large volume of distilled water (1.5 and 3 liters respectively); after 6 to 25 hours the precipitate was filtered out, dried and collected in acetone, together with acetone washings of the flasks and funnels used, and dried at 60#{176}C. in tared beakers.
Yields were 1:120 gm. for the acetyl Sudan IV (theoretical 1.1103) and 5.49 gm. for the oil red 0 (theoretical 5.501). The acetyl oil red 0 was a soft rather tarry dark red mass, difficult to dissolve in alcohol because of its coherence. We did consider the possibility of a naththol oxidase distinct from the indophenol oxidase and the benzidine peroxidase. Gomori, in the discussion of this paper at the Histochemical Society (1952), suggested that the union is possibly of the same type as has been observed with a-naphthol solutions. When aged, these solutions form dark violet granules in leucocytes, and when fresh they nevertheless unite with the naphtholophil material in leucocytes and may be demonstrated by diazo coupling reactions. He thinks this union is not enzymatic, though Loele (1926) apparently considered the action that of an oxidase, whose properties he could not define and whose mechanism of action he could not explain. 
